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jft m g__ 

AflE*ffi^ttB6«4»(HIV, Human immunodeficiency virus) S»<kW 

HIV ^ jUfe |fl mf7 , tkttn azidothymidine or AZTo Efavirenz (Sustiva ™) DPC 
961 » DPC 083 HIV * tt =iF « » » * fll « M (NNRTb . 

non-nucleos.de reverse transcriptase inhibitors), Efavirenz (Sustiva ™)R** I- 

.b . DPC-961 *> DPC 083 U ®W:&mmm\mmJour n al of Medicinal 
Chemistry vol.43, NO.10, 2000, 2019-2030). 

s ,ooo f^lff M/H " f " EfeVirenZ (SuStiVa ™>^^^(Angew. Chem. Int. Ed. no. 
jbnlvJ J I l ;^° Umal ° f 0rganic ^emistry vol - 63 > no -23< 1998, 8536-8543)o & 

jtatSMrtth^T , (S r iva 1M >»**+««ffl**a«»*ttis#«i* 
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C»W*6* <«iH<«, Z.*, tk«*, iK T», #T», *rng>. $ 

•JHffifr Z H. F, CI. Br, I, CH 3 SO, OH, PhCH 2 0, AcO, MeO> " EtO, 

i^f" 2 ^ 0 ' Et > NC ^ CH ^ PhCH 2 OCO, /-Bu, /-Pr, NH2, or NO,. * 
%mr- Z Jfcj H, CI, Br, CH 3 S0 2 no , o 

VIK; i =MC r Z=N ? 2 ' ® R ' = R 2 = Me; Z=NQ 2 ; R 3 = /-Butyloxymethyl 

* ™ # R > R ~ =Me ; Z=N0 2 ; R 3 = /-Butyldimethylsilyloxymethyl Dc 
Tnphenylmethyloxymethy] 
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^Miimmw^m^n.^wmmmRmm^mmm i M 0.1- 3:i, $ 

0.5-3: 1, ^t«#>J 1.2-1.5: 1. 

jit •• ^#^0.5-3: 1, -)mmm% 1.2-1.5: K 

±^^4>Sef*J=/m^0^bbtffi#^O.l-3:l, i& -^#^0.5-3: 1, 

1.2-1.5: lo 

.h&7^M'3ii§:J^^ 0.1-3:1, i&- $W 

ft*) 0.5-3: 1, ^Kffi^^ 1.2-1.5: 1. 

^ miafi<J^^«#^^Ss.aKIN^., J^— it-^^j Zn(in55c Cu ±fc, Slit- # 
ffl;#>J ZnCI 2 , ZnBr 2 , ZnF 2 , Znl 2 , Zn(OTf) 2 , Zn(S0 3 CF,H) 2 . CuCK CuBr,, Cu(OTt> 
CuCU CuBr. Cul, CuOTf. ft.KJfc#& Zn(OTf) 2 Zn(S0 3 CF,H) 2 

W|JLM^:^^EfeT-±rT^-M^itlT-fK}^'. it- MeNzPr 2 . HNEt 2 , 

N/Prj, Pyridine, piperidine, EtN/Pr 2 , NBu 3 , NEt 3 , ItR-WW-ft NEt 3<> 

Lids?/*** W^rf #Jffl!# *J *^-Ttt*ffM«t, lit ■- */ THF, dioxane. 

Bl 2 0. benzene, DME, toluene, n-hexane., and cyclohexane uE£'£ffJlWffiJ'£'#|. )tK- 
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\:&/r&'pfcbium*j o °c - i v 100 °c zm, o °c ^ 50 °c, jt u-m 
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fcftHHisW. W*urp*, z.*, iKW*, *|«, #T*, AT**. 

twuft*****, #«, ^ Cl -c 3 «JS, c-cs**, c,~ 

UK N-:ifIS*f^S, a^M*CgftP«#J>« T. W. Greene e/""«i" 
Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999, pp 494-653 

'Ktt'*** o-=mmmm'#*. j-j&*w#m#x, c,-c 2 „ 

mm. C^c,KM, C^c 3 fM*. c,~~ 

«, 2,4-.:>p«i^»tm^ : w«ns*«: wa-Hf*; 2 .4i-.infit. •> 

4-. m iiJ^ZfpWWS, Jt^W*«|f«#J!a t.' w 

Greene */ «/.. Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999 DD 

1 7-245. w.&toH&#>m)>& r*. ' 

*«Wf««W«!«EMjjat— ItHSEffl-J 1 Sustiva tfjfrjft, ^Jj-m'Jj: 



A 
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*nhtoikM-%®, mmrmmm, ee 99%, rtottn^m&mw; 
^mmmxikium, ^mm-wmvmmtt, Jmmrmmim'ik 



1 

^Mlcm Jiang, B.; Chen, Z. L.; Tang, X. X. Org. Lett. 2002. 4. 3451. 

■&nm 2 

(ir, 2R)-3-foTm.m-2-N,N-wmm-i-mm&-i-mm&}M&: 

0-5 °C f-, ^^^^0.8g»A(lR,2R)-2-^,^--.H 3 ^-S-3-^^*^-l 3-j*j 
-fi¥(1 .8 g. 7.5mmoI)fi<J CH 2 C1 2 (20mL)^^-+' . 0-5 °C TIA^Wt#- 

t'hut. TO;taAS«&? o.2 g , A£ttl3iygffl&j^gflMirt 5-7h ttiL&^ii 

**ra*iiM*l!tt*Ett 1.44 g (65%). mp 100.0 - 101.3 °C; [al D 20 = +?3 S (c 

I. 00, CHC1 3 >; FT1R (KBr) 3333, 2972, 1606, 1523.1357,1197,861 cm" 1 - 'HNMR 
(300 MHz. CDCh) 6S.19 (d, ./= 8.8 Hz, 2H), 7.60 (d, ./= 8.4 Hz. 2H) 4 59 (d / = 
9.9 Hz. 1 H), 3.34 (dd, J - 3.0 Hz. and 9.9 Hz, 1H), 3.21 (dd, ./ = 6.5 Hz and 10 Hz 

1 H). 2.56 (m, 1 H), 2.47 (s, 6H). 1.06 (s, 9H); ,3 CNMR (75 MHz, CDC1 3 ) S 150 6 
147.6, 128.46, 123.49, 73.3, 70.3, 69.8, 56.0, 41.8, 27.4; MS (EI) 223(M+-73 3)' 
209 (21), 144 (68), 88 (100), 71( 10), 57(31); Anal, calcd. for C„H, 4 N 2 0 4 - C 60 81-' 

II, 8.1 1; N, 9.46. Found: C. 60.72; H. 8.26: N. 914. 
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(IR. 2Rh2-N.N-r.W&m-3-Wft%m-\. 3- ~ fi!?:(l.946g. S.lmmol) «ft* J-- 
CH 2 CI 2 (30mL), O^C KJJIJA TBDMSC1(1 .28g, 5.3mmol) *1I«W( 1 .4g, 20.6mmol) 
MfrPMWm&kittW.m^th 2.72g. FT1R (KBr) 3344, 2954. 1606, 1525,1349 
cm" 1 ; 'HNMR (300 MHz. CDC1 3 ) £8.25-8.20 (d, J= 8.5 Hz, 2H), 7.6-7.55 (d ./= 8 5 
Hz. 2H), 4.65 (d,./= 9.7 Hz, 1H), 3.77-3.6(dd, J = 11.3 Hz, 2.7 Hz 1H), 3.5-3.45(dd 
./= 1 1.3 Hz. 6.0 Hz 1H), 2.50 (m, 7H), 0.90 (s, 9H), 0.01 (s, 6H);; ,3 CNMR (75 MHz 
CDCI 3 ) S 150.2, 147.4, 128.0. 123.3, 69.0. 57.1, 41.6, 25.7. 17.9, -5.9; MS (EI) we 
297(M+-57, 0.3). 209 (8.2), 202(100). Anal, calcd. for CnH^N^Si: C. 57.60; H 
8.53; N. 7.90. Found: C. 57.82; H. 8.18; N, 7.77. 

-$kMm 4 

(ir. 2Ry.2-^N-z^m.m-3-^mmm-\. 3-m~m o.^ 8.immoi)**F 

CH 2 Cl 2 (50mL), 0°C T)m\li^mU^(3.34g, 12mmol) fU-_^&(2mL) Mft 

wmmtmjFiiitmup-th 4.8 g . ftjr (kb^ 3344, 2954, 1606 1525 1349 cm- 1 - 

'HNMR (300 MHz, CDC1 3 ) ,58.09-8.06 (d, 7= 8.4 Hz, 2H), 7.36-7.33 (d, J= 8 6 Hz' 
2H), 7.25-7.17 (m, 5H). 4.27 (d,.7 = 10.0 Hz, 1H), 3..28(dd,y= 10.2 Hz, 6.4 Hz 1H) 
3.01(dd. J = 10.7 Hz, 3.9 Hz 1H), 2.71 (m, 1H), 2.45 (s, 6H), 0.1 (s, 6H); ,3 CNMR 
(75 MHz, CDC1 3 ) S 150.1, 147.6, 143.6, 128.9, 128.8, 128.7, 128.6 128 4 128 1 
127.9.127.8,127.3.123.7,87.7.70.9,70.6,58.6.41.6 

mmm 5 

(ir, 2Ry-2-N-^m-N-wm.m-3-Mm^m-h 3-m-mM%ti&: 

(1R. 2R)-2-E»-3-^«**-l,3-M~i?(2.12g, lOmmol) *D ¥ l£ (1 .2g, 
10.5mmol) ill AFt H S?(10mL)'t', ffififlA CuSO 4 (0.2g). ^-^iHjtfTtJx^Z 7hr, ^Jc|J 
PJ'&fluL, fctaJE. ««t«iwATHF(10mL). Mjs^tthJjpA NaBH4(0.4g) o /Sialyl 
•/JrL&fiY 2hr Fr^iPJjUA 5% HC1 l^ifc^^o 

HCHO(lOmL) >f1l HCOOH(10mL)|HltffL&/>Vi 8hr. ftW, ffl NaOH 'P*D 0 CH-d- 
2&«iJ 6 

(IR, 2R)-3-^TS~ ^^«-2-yV-«-^-¥M*-l-(M^^) 
(IR. 2R)-2-yV- s f?«-AMp«at-3-3Hrffi*iS-l, 3- P5 ~ (632mg) 
CH 2 Cl 2 (15mL)'t\ &m 0°C TWlmAjfeT-S-T. ¥3£3U&&(300mg, 2mmol)*n« 
( 1 36mg. 2mmol).M^^/^il?^. JSAfcSftj*^ 600mg. FTIR (KBr) 3344, 2972, 
1606. 1525,1348 cm"'; 'HNMR (300 MHz, CDC1 3 ) <58.17 (d../= 8.8 Hz, 2H), 7.50 (d 
.7-8.4 Hz ; 2H), 7.38-7.3 1 (m, 5H), 4.70 (d, .7 = 9.6 Hz, 1 H), 4.04 (d, .7=13.0 Hz, 1 H)* 
3.77-3.55(m. 311). 2.70 (m, 1 H), 2.43 (s, 3H), 0.90 (s, 9H), 0.01 (s, 6H); n CNMR (75' 
MHz. CDCb) S 150.6, 147.6, 138.46, 129.2, 128.8, 128.4, 127.7, 123.69, 70.3, 69.8, 
60.1. 58.0, 37.5. 26.0, 18.3. -5.4; MS (EI) m/e 415(M+-15. 0.9), 278 (100), 91(73); 
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(1R. 2R)-2-M-^$-N-Wm.&-3-mmm-\, 3-|*jZg?(380mg, l.2mmol)^-^ 
CH 2 CI 2 C15mL)r|-..0°CTlJUA^i|£^$CePfeE(334 m g, 1.2mmol) ftl Et 3 N(0.2mL).M 
ft&ftmft&toFto 500mg „ mp 58.0 - 59.3 °C; FTIR (KBr) 33 14. 2926, 1602. 
1 52 L 1346 cm"'; 'HNMR (300 MHz. CDC1 3 ) 8 8.07 (d, .7=88 Hz *>H) 740-719 
(m, 22H). 4.30 (d. ./= 9.6 Hz. 1H), 3.94 (d, J = 13.0 Ilz, 1H), 3.73(d, J- 6.8 Hz, 1 Hj, 
3.36 (m, 1H). 3.06 (m, 1H) 2.89 (m, 1H), 2.33 (s, 3H); U CNMR (75 MHz, CDCI3) 8 

150.6. 147.6. 143.46. 138.2, 129.3, 128.8, 128.7, 128.6 ,128.4, 128.0. 127.7 127.4, 

123.7. 87.8. 70.5, 69.8, 60.1, 58.0, 37.0; MS (EI) m/e 406(M+-152. 24.9), 241 
(100);AnaI. calcd. for C, 5 H24N 2 04: C, 77.42; H. 6.09; N, 5.02 Found- C 77 26- H 
6.06; N, 4.65.. 

£MM 8 

(lR,2R)-3-(=^^^ft^)- 2 -Ar, N.~^m.m -l-(f i) -1-NiW^ 

(1R, 2R)-2-N.N--*m.m-l-(**h\J3-Vi-B (1.95* lOmmol) » J'- 
CH 2 Cb(50mL), 0°C Fin A~ ^*M:J£(3.33g, 12mmol) *D= £ &(2mL) 
if Mmilhmmr*^ 4.0g. FTIR (KBr) 3344. 2954, 1609. 1525,1349 cm"'- 'HNMR 
(300 MHz. CDC1 3 ) £7.26-7.06 (m, 20H). 4.87 (d,J= 10.0 Hz. 1H), 3.76(dd J= 10 *> 
Hz. 6.4 Hz 1H). 3.51(dd, J = 10.7 Hz, 3.9 Hz 2H), 2.80 (m, 1H), 2.38 (s, 6H)- 
CNMR (75 MHz, CDCb) 8 143.6, 138.9, 128-129(16 C). 125.7-126 6(4 C) 84 9 
72.9, 68.6, 69.6, 49.6, 39.6. ' ' 

9 

(ir, 2R)-3-(=^*¥$i*)-2-m a^tos -i-(Mwmm-m^m) -i-nm^ 

(IR. 2R)-2-A/./V--^^»-i-(^¥am*^S)-l,3-^-H(5.46g, 20mmol) ®T 
CH 2 Cl 2 (80mL), 0 U C Tftl Ain AZ$SK ¥^ (6.8g, 25mmol) *UHZ,&(4mL) 
■&7&ffiWi£&m iltmm^ 9.10g. FTIR (KBr) 3344, 2954, 1609. 1525 1349 cm"'- 
HNMR (300 MHz, CDC1 3 ) 8 7.48-7.40 (d, J= 8.4 Hz, 2H), 7.27-7.19 (d ./ = 8 6 Hz' 
2H), 7.12-7.04 (m, 15H), 4.86(d,./ = 10.0 Hz, 1H), 3.72 (dd,./= 10.2 Hz, 6.4 Hz 1H)' 
3.56(dd, ./= 10.2 Hz. 6.4 Hz 2H), 2.94(s, 3H), 2.8 l(m, 1H), 2.38(s, 6H); ,3 CNMR (75 
MHz, CDCI3) S 143.8, 143.0, 138.6, 135.0, 129-126( 16C), 84.9, 72.9 69 6 68 0 
49.6,41.0,39.6. ' ' ' ' 

10 

25°c k. ummmm, 2R)-3-Mrm.M-2-N.N--jfum^-Mm^m-\-^m 

(2.96g. lOmmol) ftl Zn(OTf) 2 (3.6g,10mmol) ?§T-¥-^(10mL)^ . ftJlilA NEt 3 
(2.lmL. 15mmol). -'hfrfkilm A TO &-£:&(] .2mL, 12mmoJ) m = 'mW&-$mM 
(1.74g. lOmmol), Mfrty) 25 0 C 10hr. $MnWmmW-XfcJ«J.~ Z, m . 

fttimfrft- ^mmmmr^iisvo 99.3% ee ), /mmm.mm*mm»m 
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25°c k. &*«?ie#(ir, 2R)-3-m~w--.wmm&-2-N,N-j.tm&-}-m\ ! ) 

*-^-1-Wfii^(3.54g, lOmmol) fU Zn(OTf) 2 (3.6g.l0mmol) *W" 4* ^(10mL) r |'o W 
/IU A NEt, <2.1mL, 15mmol). H>WJS4nAJ^;|^*k(1.2mL, 12mmol), (*j'hllt 
Will A 2 -&$-5-&3M£^:J&trti %H (2. 23g,10mmol). V&£-#J 25°C TJK1& lOhr. 

90.1%ee). 

25°C F, ftgl¥BBf*(lR, 2R)-3-&Ta*-2-^.M-¥«Li£-l-^5|1*aS-i-iJgB!j( 
(2.96g, lOmmol)*!! Zn(OTf) 2 (3.6g,10mmol) M T" f 2{£( 1 OmL) . MA NEt 3 
(2.1mL. 15mmol). - ■ •*W"JFJwAi*P57Sfc&#i(1.2mU 12mmol), W'Mtt/gillA 2- 
fe( : #i-5-M*^Z5.M¥ffiIsl (2. 23g,10mmol). 25°C h'SJ)X lOhr. t&fllfr 

99.1°/ 0 ee). 



£MM 14 

25°c r , ^w@e#(iR, 2R)-3-*iTaiz:sjpaa«s-2-^^ .-^11-1-^* 

At-1-F"3i¥(354mg, lmmol) ftl 2n(OTf) 2 (0.36g,lmmol) |Tfp$(2mL)'| 1 , WJFlA 
NEtj (0.21mL. l.5mmol)„ -'bfrffsM A&'J 'ijkZJ&( 1.3mL, 12mmol) 2-^-^-4. 
5-_«C*Sl£«C=P »J(2.3 g, lOmmol), ?S£-#J 25°C 10hr„ 
/Ai. LI^PK. W^Mtl^-^T^^^SW/'--^. (85% j^.,94.1%ee). 

15 

25°C T. S«WH5#<1R, 2Rh3-H#S¥«S-2-^--^?|E-^-^aStiC*-l-*f5ft* 
Zj£-l-iW(558mg, lmmol) fll Cu(OTf) 2 (0.36g,lmmol)^-f ^(lOniL)^ . WAlJA 
NEl 3 (0.21 mL. l.Smmol). -•^Wj5inA#Z.*fe(l.lmL, 12mmol) *P2-&d|fc-4. 5- 
. '-^^:-:m i T , Sffi(2.3g, lOmmol). 25°C TfiJiY: lOhr, tf^r-lf S^-JK 

/JfctfZ. Z.fl&Z,Hr*Jfc. Wttffitofr^fcBflWBIGi^itt (67% yield, 55%ee). 

16 

IfN-SZL'^ 2-^S-5-m^SHM¥SliKjiP^ 

25°C F. r«t*«£Ei*(lR, 2R)-2-^|E-2-^-^^-^ : ^-1-*^-1-^S|(2.55b. 
lOmmol) *D Zn(OTf) 2 (3.6gJ0mmoI) ^T¥#(10mL)'-H. WJjPA NEt 3 (2.1mL, 
15mmol)o -'l>U-*fJgilPAJEFPgitZi*fc(1.2mL, 12mmol), W'Mtf/bill A 2HBt*rn- 
( 2. 23g. lOmmol). 25°C 7&Kii 10hr„ tfi#ltMfc«i7Ki8 



lo 



